A new programmable second-generation current-conveyor is proposed. The proposed circuit uses a commercially available second-generation current-conveyor and one operational transconductance amplifier. Simulation results confirming the presented theory are included.
INTRODUCTION
In a recent publication, Carlosena and Moschytz proposed four practical circuits for implementing a variable current-gain current-conveyor. Each circuit contains one operational amplifier, one negative second-generation current-conveyor (CCII-), and two resistors. The circuits enjoy constant bandwidth whereas the current-gain is controlled by a single floating resistor. Although, the current gain can be digitally programmed, this requires replacing the floating resistor by a bank of resistors and digital switches.
In the present paper, a new practical implementation for a current-conveyor with digitally programmable current gain is presented. The proposed circuit exploits to advantage the programmability of the operational transconductance amplifier. The proposed circuit is, therefore, easily integrable. Experimental results confirming the analysis are given.
PROPOSED CIRCUIT
Consider the circuit shown in Fig. 1 . The characteristic of an ideal CCII can be described by Iv 0
where a represents the voltage-gain and/3 represents the current-gain of the CCII.
The +__ sign indicates whether the conveyor is a CCII+ or a CCII-, respectively. 
where gm is the transconductance of the OTA and + and u_ are the positive and negative input voltages of the OTA.
Using (1) and (2), routine analysis shows that the characteristics of the proposed circuit can be described by z gmRIx (3) I v 0 (4) Vx Vv (5) From (3)-(5), one can see that the proposed circuit represents a second-generation current-conveyor with current gain that can be controlled by adjusting gm" It is worth mentioning here that gm can be linearly controlled over four decades using the auxiliary bias current IAC. If this current is obtained from the output of a digital-to-analog converter (DAC), then gm, and consequently the current gain, can be digitally programmed using the output of a microprocessor in a microprocessorbased system.
EXPERIMENTAL RESULTS
The proposed circuit of Fig. was keyboard. The complete circuit diagram is shown in Fig. 2 . The results obtained are shown in Table I . From Table I one can see that the gain of the proposed CCII circuit can be changed from 1.15 to 2.3 by changing the digital input from 00 to FE CONCLUSION In this paper, a new programmable CCII circuit has been proposed. The circuit enjoys variable current gain that can be digitally programmed. This clears the way to electronic tuning of the current gain, and hence the important parameters of circuits using this programmable CCII as active element.
